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SOME SYNOPTIC PROBLEMS RELATING TO THE ABNORMAL 
WEATHER AT SYOWA BASE 
Nozomi MURAKOSHI* 
Abstract 
1. Synoptic pattern with respect to the 
extreme low temperature One of the re­
presentative synoptic patterns, which brings 
the extreme low temperature to Syowa Base, 
is that the Antarctic anticyclone extends north­
wards and a pressure ridge is formed con­
necting it with the subtropical anticyclone. 
The comparison of the temperature and pressure 
at three stations-- Syowa, Mawson and Davis 
Bases-·indicates that such a pressure ridge 
moves usually eastwards with the velocity of 
about 50 km/hour. An illustration of the time 
sequence graphs for several meteorological 
elements during the cold period from 16th to 
18 th May 1957 corresponding to the above 
synoptic pattern is given in Fig. 3. 
Another type of the pattern which causes 
cold weather at Syowa Base is that the Antarctic 
anticyclone covers the wide area including 
Queen Maud Land and Enderby Land. 
Sometimes this anticyclone seems to oscillate 
in a meridional direction. Illustrations of the 
time sequence graphs corresponding to such a 
pattern are given in Figs. 4 and 5. 
Extreme low temperature is usually preceed­
ed by the gradual rise of pressure for 2-3 days 
and the minimum temperature is often found 
on a calm night at the downward slope of the 
pressure curve. It is obvious that serial calm 
and clear nights under the stable condition, 
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caused by the anticyclone coverage, make the 
lower atmosphere stagnate and the air adjacent 
to the ground is cooled down through the 
nocturnal radiation. And, as soon as the at­
mosphere is disturbed with cyclones or frcnts, 
the stagnated cold air is replaced with the 
upper warm air, causing the increase of wind 
velocity and the remarkable rise of the surface 
temperature. 
2. Katabatic wind The well-known kata­
batic wind at the Antarctic coastal region IS 
not remarkable at Syowa Base. The base IS 
located 5 km away from the coast of the Ant­
arctic continent and this distance seems to be 
enough to reduce the effect of the katabatic 
wind, as is explained by A. PRUDHOMME and 
A. H. BouJoN 2l . In fact, even when a strong 
wind of katabatic nature is assumed to be 
blowing over the glacial slope of Prince Olav 
Coast, which is ascert�ined by the vista of 
smoking snow from the base, Syowa Base ex­
periences only slight and rather cold southerly 
wind. 
3. Synoptic pattern with reference to 
the gale at Syowa Base It is a per­
plexing problem to determine the accurate 
position, course and velocity of cyclones in 
the Antarctic region. Our weather maps are 
quite incomplete for the lack of data over a 
wide area of the southern Atlantic and south­
western Indian Ocean. We must be satisfied 
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with estimating the movements of cyclones 
with the aid of a time sequence analysis for 
pressure and wind at our base comparing it 
with those at the Norwegian Base, Mawson 
Base and Marion Island. It was ascertained 
that a cyclonegenetic area exists along the 
latitude 65°S and between the longitude 10°E-
300E, as is revealed by LAMB and BRITTON3) , 
while a remarkable pr�ssure ridge is often found 
over the area of Enderby Land. According to 
the developement of pressure gradient between 
this rid�e and the above cyclonegenetic area, 
wind velocity at Syowa Base increases to cause 
a gale. A series of weather maps and the time 
sequence graphs refering to the gale observed 
on 12th-13th August 1957 are given in Figs. 
6 and 7. 
When the cyclones move eastwards along 
the latitude far off the Antarctic coast-that 
is, the ordinary course of circumpolar cyclones 
·-, the wind direction at Syowa Base is quite 
conservative during the passage of the cyclone 
and no remarkable change of direction is ob­
served even after the cyclone passes away. 
This seems to be a common phenomenon at 
the coastal stations facing the southwestern 
Indian Ocean, and the meteorologist is always 
embarassed in executing frontal analysis or 
determining the accurate position of the cy­
clones. 
Sometimes a sudden gale is experienced at 
Syowa Base according to the rapid dawning of 
the cyclone which takes a southeasterly to 
southerly course from the above cyclonegenetic 
area. In such a case the gale forcasting is a very 




no information is given from the vast area 
northwest of the base. A cyclone of this nature 
happens to proceed into Li.itzow-Holm Bay 
diminishing irs influence there, although the 
exact progress is unknown. 
It is often noticed that a deep trough, bear­
ing to the Jatitudinal direction, develops off 
the Antarctic coast facing the southwestern 
Indian Ocean. Corresponding to such a 
pattern, two successive minimums of pressure 
used to be found at Syowa Base, and the re­
cording barometer makes an appearance of a 
character " W ". As an example, a series cf 
weather maps and the time sequence graph 
from 22nd to 27 th August 1957 is given in 
Figs. 8 and 9. In this case the gale continued 
over two days corresponding to the first 
m1111mum of pressure, while no strong wind 
was observed for the second minimum which 
was rather deeper than the first one. This may 
be explained as follows : Two cyclones were 
moving along the above trough which was 
gradually deepening during the period from 
22nd to 25th August, and the forerunner 
cyclone passed away off Syowa Base causing 
a gale, but when the succeeding cyclone ap­
proached the base, the development of the 
trough reached its maximum and the cyclone 
area expanded to such a width that a calm 
region appeared around the center of the 
cyclone with which Syowa Base was covered. 
The existence of this calm region at the center 
of the Antarctic cyclone has been noticed by 
Japanese whaling meteorologists4) . This in­
teresting phenomenon seems to be worthy of 
further investigation. 
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Fig. 3. Time sequence at Syowa, Mawson and Davis Bases (May 16 th,...,18 th). 
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Fig. 4 Time sequence at Syowa, Norwegian and Mawson Bases (July 14 thrv16 th). 
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JEi: J:: vJ ::ltv=. �Hr n:.1 L --c 1v , t-.: .  ? 1J :t -;,, .IITi O)iffi'v= vi�ji L t-.:fft'1:Et:n� cb vJ ,  WfpµJ O)Wf v= ji-t 0 Mfl 
� {f0 --ct; vJ ,  Y- tf r;  7 mwrt.rO) 53°8 l3ft][[v= t fft'1:EEn�cb v) , �w t L --CfftfE1'\t v::t::ltilffi L --c  
\., , f__: .  
� 6 � :;R 1� �  ( 1957 � 8 J1 1 1,....,H B )  
Fig. 6. Weather charts from Aug. 1 1  th,.._,14 th, 1 957. 
� 12 s v=. v::t :. O)mt:l:.\ L --c 1v ,t-.: 1J ·:1 f vi}f[v=.�fflb L --C ,  .::r.. '/ f- �· - m][[J:: l'.J ::!t v=.{$ U --c 1v ,  
t-.: . -:_ O)�-f: - � -;,, O),CJ±vil:.JJr- �  L Y)  L,  8?:15fD£tfu-c v::t T I� �  L --C v , f__: .  < 1) :t -;,, � g§'jjO) 
{g,Cf£0){ftui vi vi0 � l'.J L fJ: v ' 1)� ,  ? 1) ::f /' O)jffi\lPJ�AEEv=. J:: l'.J :Jt5E-t G t , Wf]f[J! Lt-.: f:> L 
v ' . -Jf r; 7 O)Wfv=. 2b 0 t-.: 985 mb O)ffi;AfEviz,ifv=.�ji L --CWf]f[J! L --C ,  60 ° 8 illi -cWfT L 
t.::. t O)  t ,�,bn 0 .  
12 B 06 z O)XA�li\ f:> i- 0) 6 � Fsi1&v=.� � t-.:5�Jffi\ � r�-t 0 :. t vi ,  *¥:.�O) j,'fJ: v '�v= t 
0 --C�Vif v=.�n\ L v ' . WfpµJ v=.ji-t 0 J.t1v ,� s O) t-.: Y) ,  ffi;,CfE :J){ftul · 5� � � #!:5Et:l:.l*tJ: v '. L 
30 (330) [wf t��t4 
-/J, L ,  mJR*-t �dls:1UfO)jj$J-/J1� G fJ:-/J,0t::t:: 00, 11 B O):J(A�-/J, G t'.J 30 �Fs91lt&::=8Nf0£ 
t-t!Hi�J.ill�O)[!"£\ rq &: A 0t:: t �*- G h 6 .  t Lt 5 t� t --t 6 t ,  11J:AJ± O)Jll!Jtv;U§ �v:=EFJ. < ,  1-ij: 
� 80 km l�&&:Jlll G h 6 .  
13 B O):J(A� v:= J: 6 t ,  £tfu c vi 1�tI�tJ:)iliU:= .:t5thh -C -15 VJ ,  12 B O)q:{& J: VJ i 6 1 B 
25 m/s tJ J::O)J!\-/J1*1f;v,f:: .  -=c - 'J :,,, O)AJ±vi�F'Rtv::= J::ff. L-C� VJ ,  3(.'J't��&rs11�EEt rfiv:= 1$ 
rJ 6 �Ji�tJ: 1J 'Y T·ttJ:0-Cv'6 . m 6 � &: J: 6 t ,  13 a 9 �tJ r��3Iv=m�iJ\��i VJ ,  AJ±t 
J:  ff. 2:' frir o6 t:: -/J 1, fff rf t?z r:p -/J, G Jgi\ h 1� � /±l Lt:: . 
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!!i't 7 � BE;J:o�:Jfar: � vt 0 ,uf · Atili. · !ffi� 
JIJl 0)�1t (1957 :¥- 8 J=l 1 1"-'14 B )  
Fig. 7 .  Variations of pressure, air tem­
perature and wind velocity at Syowa 
Base (Aug. 1 1  th"-'14 th, 1957) . 
1rHm= 3�,Jffi\ 2'.' � 7'.) 4 L t::fil;1tJ± fj:}R* L -c�� i 0 
t:: iJ , ,  gx;v,fi:*�� \:fqv::=A0-C Li0t:: iJ, ,  t O)  
fi:1:fv:= 0 v  ,-c &i::fSJlc Ji) 6 .  ; )t,, 11 :r.. - £tt.!!O) 
-J-" - 5' -ct t 5 cJi) 6 1J1 , 111 2:' iru 6 1E:AJ±f: 
J: 6 JIT\U:tH t A., �-�5E:1:fiPJh,  G� �,  thO)Jlll 
:i&I1& t J!li� !Pl O)�-� t v, 5 ::. t 7] \ �  < , J.ffi\;llt� v1 
�J:�!a i 0-C Li 5 0) -C , -fil:AfEO)fijjv:= 0v' 
-C vi , vi  0 � VJ t}!;}/) iJ\ t:: v '· 
1955 4-0) Lamb t Britton O)lffij�3) &: J: 
6 t ,  8NflJ£t!hrB37:f O) 10° - 30° E, 65°8 i!J.O) 
N�±i�v=�vt 6 fil:AJ± O)Je'.i:iil!Jt&t , 1lH�mli!J.v:= 
�v ,-ct 4� &:::kc Ji) VJ ,  t O)f:lt=Js"JtJ:�!filJ:1:f iPJ 
vi 20° E tJW:c&:tjtW:t v'h h -cv, 6 hi ,  t h  
WfJF[v:= 1$ rf 6 1) ·;; T 7] \  C � '  _;,&l: 0t�AJ± t Wrfr VJ vi t 07) ,  7c 0) t � 8Nf1J£tfu C fi)Ili� 1.)\j� 
< tJ:0-Cv'6 . 
<XK 8 Jj 23 B 7] ,  G 27 B v::= iJ , vt-C  O)J'.fill c vi,  AJ±0)�1tvtm 9 � 0) J: 5 v:= W � 2:' Lo6 L , 
2 NO)f�/J, 2:' t±l L t:: .  L h,. ti 2 N El O)f�/ H::= �v ,-cu: , JK�vi�!?.1t v:= 85J < 5 m/s fll c JiJ 0t:: 17� ,  
Ai'llil.vi�,J::¥r1- 2:' L-Cv' 6 t v' 5 t��tJ:ft]![P]c;b---:::it:: . 
22 8 0):J(A�v::= J: 6 t ,  81:1%1J£tfu::ft:1:f0) 60° S, 32° E v::= �3v,i!fAfE h1;b 6 hi, �&-&'lvi5tv1 
-cv , fJ:v' . L h ,. L , 52"S, 5° E t 42°S, 20°w &:fil:AfEh1cb VJ ,  3(. J  )I,, r'J :r.. -£±1h::ft:1:f t f.1:  
V v�fE;Hf ('. fJ:0-C V' Q • 
23 a v:= &:tm� O)mv:=;b---:::it::�AEEviJeii L, y 1J ;:t- :,,,  !Nin,  smv:=1&/±l L -C7¥d::t:: ?!) ,  22 a 
5° E tJ5v::= Ji) 0t::ill:AfEvif¥lfW:� 2: L tv,6.  
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24 a r: vi, ::lt1Jv:O)U0 1J ·;; T· i;1:}l1:�0-c -=c - 'J :,, m:ifrv:cb  ':? ,  r:ptJii:J.rr§J,tEEci3F'mv: 
fl� ttJ:0-C�5JMT L, '? 1) 71"" :,, Jt1iO)AJ±vitJ:�J:¥i1- 2:rJE,rt -Cv'0. ,fgfE;ff}O)M{m\l: J: 0-c 
8illfo£:ttg-cviJID.1. t tJ:0t.:. . 
25 B , -=c - 'J :,, O),tJ±vi{w)J 4 t: _1::¥\1- 2:  L -Cv' G .:::.. t 1.) 4 G, ! J  ,;; 7'vif§� G -f�� i G -f, .::C-
� 8 � ::R A �  (1957 fp 8 J=l 22,...,27 B )  
Fig. 8. Weather charts from Aug. 22 nd to 27 th, 1957. 
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Fig. 9. Variations of pressure, air tempe­
rature and wind velocity at Syowa Base 
(Aug. 23 rd,....,27 th, 1957) . 
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